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deficiencies  which  require  further  investigation  and  remedial  action. 

Using  the  Corps  of  Engineers  screening  criteria  for  review 
of  spillway  adequacy,  it  has  been  determined  that  the  dam  would 
be  overtopped  for  all  storms  exceeding,  approximately  52  percent 
of  the  PMF.  The  overtopping  of  the  dam  could  cause  the  erosion 
of  the  west  embankment-spillway  contact  and  downstream  face  of 
the  west  embankment  resulting  in  spillway  failure,  thus  increasing 
the  hazard  to  the  loss  of  life  downstream.  The  spillway  is,  therefore, 
considered  to  be  "inadequate". 

Structural  stability  analysis  based  on  available  information 
and  the  visual  inspection  indicates  that  the  stability  of  the 
spillway  section  against  overturning  is  inadequate  for  the  loading 
conditions  of  maximum  ice  load  at  normal  pool  as  well  as  one  half 
and  full  PMF.  A  wet  area,  detected  during  the  visual  inspection (s) 
along  the  toe  of  the  east  embankment  could,  depending  on  the  source 
of  the  wet  area,  affect  the  stability  of  the  east  embankment.^ - 

It  is  therefore  recommended  that  within  3  months  of  notification 
to  the  owner,  detailed  field  investigations  and  monitoring  of  the 
source  of  the  wet  area  and  structural  stability  analysis  of  the 
spillway  should  be  initiated. 


t 


% 


\ 


i 


#*• 


I* 


DISCLAIMER  NOTICE 


THIS  DOCUMENT  IS  BEST  QUALITY 
PRACTICABLE.  THE  COPY  FURNISHED 
TO  DTIC  CONTAINED  A  SIGNIFICANT 
NUMBER  OF  PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
tha  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  available 
data  and  visual  inspections.  Detailed  investigation,  and  analyses 
involving  topographic  mapping,  subsurface  investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of 
the  dam.  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the 
condition  of  the  dam  at  some  point  in  the  future.  Only  through  frequent 
inspections  can  unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff),  or 
fractions  thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm 
event,  a  finding  that  a  spillway  will  not  pass  the  test  flood  should 
not  be  interpreted  as  necessarily  posing  a  highly  inadequate  condition. 
The  test  flood  provides  a  measure  of  relative  spillway  capacity  and 
serves  as  an  aide  in  determining  the  need  for  more  detailed  hydrologic 
ar.d  hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 
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NAME  OF  DAM: 

STATE  LOCATED: 
COUNTY: 

WATERSHED: 

STREAM: 

DATE  OF  INSPECTION : 


Brocton  Reservoir 
Inventory  No.  N.Y.  785 

New  York 

Chautauqua 

Lake  Erie 

Slippery  Rock  Creek 

May  14,  15,  22,  1980 

See  Vicinity  Map  &  Topographic  flap, 
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ASSESSMENT 

Examination  of  available  documents  and  a  visual  inspection 
of  the  dam  did  not  reveal  conditions  which  constitute  an  immediate 
hazaro  to  human  life  or  property.  However,  the  dam  has  some 
deficiencies  which  require  further  investigation  and  remedial  action. 

Using  the  Corps  of  Engineers  screening  criteria  for  review 
of  spillway  adequacy,  it  has  been  determined  that  the  dam  would 
be  overtopped  for  all  storms  exceeding  approximately  52  percent 
of  the  PMF.  The  overtopping  of  the  dam  could  cause  the  erosion 
of  the  west  embankment-spillway  contact  and  downstream  face  of 
the  west  embankment  resulting  in  spillway  failure,  thus  increasing 
the  hazard  to  the  loss  of  life  downstream.  The  spillway  is,  therefore, 
considered  to  be  "inadequate". 

Structural  stability  analysis  based  on  available  information 
and  the  visual  inspection  indicates  that  the  stability  of  the 
spillway  section  against  overturning  is  inadequate  for  the  loading 
conditions  of  maximum  ice  load  at  normal  pool  as  well  as  one  half 
and  full  PMF.  A  wet  area,  detected  during  the  visual  inspection (s) 
along  the  toe  of  the  east  embankment  could,  depending  on  the  source 
of  the  wet  area,  affect  the  stability  of  the  east  embankment. 


It  is  therefore  recommended  that  within  3  months  of  notification 
to  the  owner,  detailed  field  investigations  and  monitoring  of  the 
source  of  the  wet  area  and  structur  1  stability  analysis  of  the 
spillway  should  be  initiated. 

A  number  of  other  deficiencies  were  noted  and  if  left  untreated, 
these  could  develop  into  hazardous  conditions.  These  deficiencies 
are  as  follows: 

1)  A  method  of  preventing  or  reducing  erosion  of  the 
shale  in  the  downstream  discharge  channel  below  the 
spillway  must  be  developed  and  implemented.  The 
selected  method  of  erosion  protection  must  be  evaluated 
in  terms  of  its  potential  impact  on  the  structural 
stability  of  the  spillway. 

2)  All  trees  and  brush  must  be  removed  from  both  the 
west  and  east  embankments. 

3)  All  cracks  and  open  joints  in  the  spillway  must  be 
repaired  and  refilled. 

4)  Backfill  the  erosion  gully  and  divert  the  surface 
runoff  away  from  the  downstream  east  abutment- 
embankment  contact. 

5)  Remove  all  brush,  debris  and  vegetation  from  the 
spillway. 

6)  Repair  cracked  and  deteriorated  grouted  stone  paving 
on  upstream  embankment  slopes. 

7)  Provide  a  program  of  periodic  maintenance  and  inspection 
of  the  dam  and  appurtenant  structures  including  yearly 
operation  and  lubrication  of  the  reservoir  drain  valve. 

The  maintenance  operations  and  inspections  should  be 
documented  for  future  reference. 

8}  Develop  and  implement  an  emergency  preparedness  plan 
for  the  notification  of  downstream  residents  in  the 
event  of  large  spillway  discharge. 


li 


9.  Consideration  should  be  given  to  permanently  relocating 
the  reservoir  drain  valve  to  the  upstream  side  of  the 
embankment. 
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Bent  L.  Thomsen,  P.  E. 
Thomsen  Associates 
N.Y.  License  #40553 


APPROVED  BY: 


,  ✓  - - 

V-  'Colonel  W.  M.  Smith,  Jr. 
New  Vork  District  Engineer 
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View  of  Crest  and  Upstream 
Slope  of  East  Embankment 
from  east  side  of  Spillway 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
BROCTON  RESERVOIR 
I.D.  No.  N.Y.  735 
LAKE  ERIE  BASIN 
CHAUTAUQUA  COUNTY,  NEW  YORK 

SECTION  1:  PROJECT  INFORMATION 

1.1  GENERAL 

a.  Authority 

This  Phase  I  Inspection  Report  was  authorized  by  the 
New  fork  State  Department  of  Environmental  Conservation 
by  Contract  No.  D-201458.  This  study  was  performed  in 
accordance  with  the  terms  of  the  above  contract  and  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams 
prepared  by  the  Department  of  Army,  Office  of  the  Chief 
of  Engineers  to  fulfill  the  requirements  of  the  National 
Dam  Inspection  Act,  Public  Law  93-327. 

b.  Purpose  of  Inspection 

This  inspection  was  conducted  to  obtain  available  data 
concerning  design  and  construction  of  the  dam,  to  evaluate 
that  data,  to  visually  inspect  existing  conditions  at 
the  dam,  to  identify  and  evalua te  deficiencies  and/or 
hazardous  conditions  which,  if  present,  may  threaten  life 
and  property  of  the  residents  downstream  of  the  dam  and 
to  recommend  remedial  measures  to  mitigate  such  deficiencies 
and  hazardous  conditions. 

1.2  DESCRIPTION  OF  PROJECT 
a.  Description  of  Dam 

The  Brocton  Reservoir  Dam  consists  of  an  earth  dam  with 
a  concrete  Ogee  weir  spillway. 

The  dam  embankment  consists  of  compacted  soils  obtained 
from  the  area  surrounding  the  dam.  The  embankment  has  a 


maximum  height  of  52  feet,  a  crest  width  of  12  feet  ana  a 
total  'erect  length  of  988  feet.  The  eastern  757  feet  of 
embankment  has  a  crest  at  elevation  942.0  whereas  the 
western  embankment  crest  elevation  is  940.0.  The  upstream 
and  downstream  slopes  are  1  vertical  on  2.5  horizontal. 

The  upstream  slope  between  5  feet  above  and  10  feet  below 
normal  pool  is  protected  from  wave  action  by  grouted  stone 
paving.  The  remainder  of  the  upstream  slope  above  normal 
pool  (elevation  933.0)  is  grass  covered.  An  earth  cutoff 
trench  of  varying  depth  and  width  of  8  feet  keys  the  major¬ 
ity  of  the  eastern  embankment  into  the  underlying  bedrock 
(shale)  foundation  material. 

The  spillway  consists  of  a  concrete  Ogee  weir  60  feet  long 
with  the  crest  at  elevation  933.0.  The  spillway  is 
excavated  in  the  shale  bedrock  and  keyed  into  the  shale 
foundation  with  a  3  foot  wide  and  4  foot  deep  key  below 
the  weir.  The  approach  apron  is  7  feet  below  the  crest 
elevation.  The  exit  channel  has  a  reinforced  concrete 
slab  12  inches  thick  seated  on  4  inches  of  stone  drainage 
material  over  the  shale  bedrock.  The  exit  channel  is 
75.8  feet  long  and  has  an  8  percent  slope.  The  downstream 
end  of  exit  channel  is  also  keyed  into  the  bedrock  with 
a  5  foot  deep  and  2  foot  wide  concrete  key. 

The  reservoir  is  drained  by  a  16  inch  cast  iron  pipe  with 
a  manually  operated  gate  valve. 

The  toe  drainage  system  consists  of  a  trapezoidal  drain 
trench  2  foot  deep  with  a  top  width  of  3  feet  and  a  base 
width  of  2  feet.  Seepage  is  collected  from  the  drain  trench 
into  6  inch  diameter  drain  tile  as  part  of  a  change  order 
during  construction.  The  toe  drain  trenches  outlet  into 
the  former  Slippery  Rock  Creek  channel. 
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b.  Location 


The  Brocton  Reservoir  Dam  is  located  approximately  1^  miles 
southeast  of  the  Village  of  Brocton,  New  York. 

c.  Size  Classification 

The  dam  is  52  feet  high  and  has  a  maximum  flood  storage 
capacity  of  134  acre- feet  at  the  top  of  the  west  embankment 
(elevation  940.0).  Therefore,  the  dam  is  of  intermediate 
si  e  category  by  virtue  of  its  height  as  defined  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams. 

d.  Hazard  Classification 

The  dam  is  classified  as  a  high  hazard  structure  due  to  the 
presence  of  the  number  of  mobile  homes  and  other  residences 
along  the  downstream  channel. 

e.  Ownership 

The  dam  is  owned,  operated  and  maintained  by  the  Village 
of  Brocton,  New  York.  The  Village  Clerk  -  Mr.  Francis  Lus, 
was  contacted  during  the  Phase  I  inspection,  his  telephone 
number  is  716-792-4160. 

The  Village  Office  is  at  34  West  Main  Street,  Brocton, 

New  York,  14716.  The  water  filtration  plant  located  near 
the  dam  is  operated  by  Mr.  Gary  Miller,  the  telephone  number 
at  the  filtration  plant  is  716-792-9933. 

f.  Purpose  of  the  Dam 

The  purpose  of  the  dam  is  to  impound  a  backup  water  supply 
for  the  Village  of  Brocton.  The  normal  water  supply  is 
from  two  much  smaller  reservoirs  located  upstream  of  this 
dam  in  the  same  drainage  basin. 

g.  Design  and  Construction  History 

The  design  of  the  dam  was  performed  by  Nussbaumer  and  Clarke, 
Consulting  Engineers  from  Buffalo,  New  York.  The  dam  was 
constructed  between  the  Fall  of  1951  and  the  Fall  of  1952. 

The  contractor  was  John  B.  Schultz  Conrtruction  Company,  Inc. 
of  Buffalo,  New  York. 


h.  Normal  Opera tip  1  Procedure 


Normal  flows  are  discharged  over  the  concrete  soillway. 

The  elevation  of  the  spillway  crest  is  933.0.  The  west 
embankment  crest  is  at  elevation  940.0  and  the  east  embank¬ 
ment  is  at  elevation  942.0.  The  reservoir  has  sufficient 
capacity  to  store  and  the  spillway  to  discharge  52%  of  the 
Probable  Maximum  Flood  ( PMF )  without  discharge  over¬ 


topping  the  west  embankment. 

1.3  PERTINENT  DATA 

a.  Drainage  Area  (Sq.  Mi.)  3.5 

b.  Discharge  at  Damsite  (cfs) 

Reservoir  Drain  at  Spillway  Crest  17.1 

Spillway  at  H  PMF  {Elev.  939.63)  4080 

Spillway  at  top  of  west  embankment  (Elev.  940.0)  4322 

c.  Elevation  (ft.  above  MSL) 

(as  noted  on  contract  drawings) 

Reservoir  Drain  Invert  896.0 

Spillway  Crest  and  Normal  Pool  933.0 

Top  of  West  Embankment  940.0 

Top  of  East  Embankment  942.0 

d.  Reservoir 

Length  of  Normal  Pool  1600  ft. 

Length  of  Drainage  Basin  18,000  ft. 

e.  Storage  (acre-feet)  (as  taken  from  Application 
for  Construction,  See  Appendix  E) 

Normal  Pool  245 

f.  Flood  Storage  (acre-feet  above  normal  pool) 

Top  of  West  Embankment  (Elev.  940.0)  134 

g.  Reservoir  Surface  (acres) 

Normal  Pool  (Contract  Engineering  Drawings)  16.5 

Normal  Pool  (USGS  Basis;  25.6 

Top  of  West  Embankment (Contract  Engineering  Drawings) 21 . 0 

Top  of  West  Embankment  (USGS  Basis)  38.4 
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h.  Dam  (taken  from  contract  drawings) 

Type:  The  dam  is  a  relatively  homogeneous  embankment 

composed  primarily  of  clay,  silt  and  sand  with  keyed 
e«rth  cutoff  trench  and  toe  drains  approximately 
parallel  to  the  east  embankment  centerline 


Length:  (ft.)  988 
Height:  (ft.)  52 
Top  Width:  (ft.)  12 
Side  Slopes:  Upstream  and  downstream  (V:H)  1:2.5 


Cutoff:  Earth  cutoff  trench  with  compacted 
embankment  material  under  east 
embankment 

Grout  Curtain*.  None 

The  west  embankment  is  designed  not  as  a  dam  with  toe 
drains  and  a  cutoff  trench,  but  as  a  levee  or  dike 
section.  This  section  of  embankment  is  223.5  feet  long 
and  has  a  maximum  height  above  the  former  ground  surface 
of  18  feet. 
i_. _ Spillway 

Type:  Concrete  Ogee  weir  with  crest  elevation  at 

933.0.  Entrance  channel  7.0*  below  crest  and  a 
75.8  feet  reinforced  concrete  exit  channel  on 
an  8  percent  slope.  Both  upstream  face  of  the 
Ogee  weir  and  downstream  end  of  the  exit 
channel  are  keyed  into  the  shale  foundation. 

Total  Length  of  Weir:  60  ft. 

j.  Reservoir  Drain 

Type:  16  inch  diameter  cast  iron  pipe 

Length:  (ft.)  260 

Control:  Manually  operated  gate  valve  in  a  manhole 
located  at  downstream  toe  of  embankment 
above  former  Slippery  Rock  Creek  channel. 
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SECTION  2:  ENGINEERING  DATA 


2.1  GEOTECHNICAL  DATA 

a.  General  Geology 

The  Brocton  Reservoir  and  dam  are  located  approximately 
1%  miles  southeast  of  Brocton,  New  York,  on  the  rim  of  the 
Allegheny  Plateau,  where  the  Plateau  begins  to  fall  away  to 
the  lower  elevations  and  glacio-lacustrine  environment  of 
the  Erie-Ontario  lowlands  physiographic  province. 

Local  bedrock  consists  of  uplifted  and  dissected  shales 
with  interbedded  siltstones  of  Upper  Devonian  age.  Although 
the  regional  dip  is  southward  at  a  very  gentle  slope  these 
strata  are  essentially  flat-lying  over  short  distances. 

The  geologic  reconnaissance  has  revealed  no  major  or  active 
faults  in  the  area.  The  Village  of  Brocton  and  Brocton 
Reservoir  are  situated  in  a  region  classified  as  Zone  3 
seismicity,  as  shown  on  Figure  No.  1  of  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams. 

Pleistocene  glaciation  in  southwestern  New  York  involved 
repeated  advances  and  recessions  of  the  continental  ice 
sheet.  The  terrain  was  smoothed  by  glacial  scour  and  the 
uplands  were  mantled  with  thin  stony  till  deposits.  Glacial 
valleys  were  filled  with  lacustrine  sediments  and,  sub¬ 
sequently,  by  granular  stratified  outwash. 

b.  Subsurface  Investigation 

A  subsurface  investigation  was  undertaken  as  part  of  the 
design  phase.  The  results  of  the  investigation  are  shown 
on  the  contract  drawings.  The  investigation  consisted  of 
a  total  of  15  test  borings  advanced  along  the  embankment 
center  line,  spillway  channel  and  m  borrow  areas.  All 
but  4  test  borings  penetrated  the  rock  surface. 
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c.  Subsurface  Conditions 

The  overburden  soils  at  the  dam  site  and  in  surrounding 
borrow  areas  consisted  of  about  12  inches  of  topsoil 
overlying  a  heterogeneous  mixture  of  clay,  silt,  sand, 
and  gravel.  Occasional  layers  of  relatively  clean  sand 
and  gravel  were  encountered.  The  underlying  bedrock  is 
composed  of  shale  with  interbedded  siltstone. 

2.2  DESIGN  RECORDS 

The  dam  was  designed  by  Nussbaumer  and  Clark,  Consulting 
Engineers  of  Buffalo,  New  York  who  prepared  a  "Report  on 
Increased  Water  Supply  For  Village  of  Brocton",  contract 
specification  .-engineering  drawings  and  Application  for 
the  Construction  to  the  State  of  New  York,  Department  of 
Public  Works.  Portions  of  these  documents  have  been 
appended  with  this  report.  Appendix  E  contains  selected 
pages  from  the  Report, Specifications  and  Application  for 
Construction  where  as  selected  engineering  drawings  are 
included  in  Appendix  F. 

2.3  CONSTRUCTION  RECORDS 

Information  concerning  construction  records  was  limited  to 
3  change  orders  made  during  construction.  The  first  change 
order  concerned  additional  pipe  quantities.  The  second 
change  order  included  increased  quantities  of  the  earth  cut 
off  trench  and  toe  drainage  trenches  when  excessive  ground- 
water  was  encountered  during  construction.  The  third 
change  order,  issued  near  the  completion  of  the  project, 
included  additional  rock  removal  and  concrete  placement 
under  the  Ogee  weir  portion  of  the  spillway  due  to  the 
presence  of  soft  rock  at  the  rock  surface.  Included  in 
Appendix  E  are  selected  portions  of  the  contract  specifica¬ 
tions  dealing  specifically  with  earthwork  and  concrete 
construction  and  a  1967  "Report  on  Water  Supply",  prepared 
by  George  W.  Nutbrown,  Consulting  Engineer  which  describes 
portions  of  the  existing  construction. 
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2.4 


OPERATION  RECORDS 


The  dam  is  designed  as  an  uncontrolled  water  storage 
structure,  therefore,  no  operating  records  are  maintained 
regarding  reservoir  level  or  spillway  discharge.  Reportedly, 
the  structure  is  inspected  during  periods  of  high  runoff 
by  the  Water  Filtration  Plant  Operator  and  Village  Super¬ 
intendent  of  Public  Works. 

2. 5  EVALUATION  OF  DATA 

The  data  presented  in  this  report  has  been  compiled  from 
information  obtained  from  the  Village  of  Brocton  and  the 
files  of  the  New  York  State  Department  of  Environmental 
Conservation. 

The  data  reviewed  in  connection  with  the  Phase  I  inspection 
were  deemed  to  be  adequate  and  reliable. 
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SECTION  3:  VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General 

A  visual  inspection  of  the  dam  was  conducted  on  May  14,  15, 
and  22,  1980.  The  weather  at  the  time  of  the  initial 
inspection  was  cloudy  and  rainy  which  resulted  in  the 
reinspection  on  May  15,  1980  during  clear  and  warm  weather 
to  better  observe  any  evidence  of  seepage.  The  purpose 
of  the  May  22,  1980  inspection  was  to  operate  the  reservoir 
drain.  The  reservoir  level  during  all  inspections  was  at 
the  crest  of  the  spillway. 

b.  Embankment 

The  embankment  was,  at  the  time  of  the  inspections,  in  good 
condition  with  no  signs  of  misalignment,  sloughing,  seepage, 
or  cracking.  The  embankment  section  west  of  the  spillway 
was  heavily  wooded,  whereas  the  east  embankment  is  primarily 
grass  covered  with  scattered  brush  and  small  trees  less 
than  3  inches  in  diameter.  Exposed  portions  of  the  upstream 
grouted  stone  paving  is  cracked  and  deteriorated.  Selected 
areas  of  the  stone  paving  was  repaved  in  1978  using  a  lean 
concrete  mix.  An  erosion  gully  has  developed  along  the 
east  abutment-embankment  contact  along  the  lower  half  of 
the  east  embankment  slope.  This  condition,  due  to  surface 
runoff,  has  eroded  a  gully  approximately  2  feet  wide  and 
1  foot  deep.  A  wet  area  was  detected  along  the  toe  of  the 
east  embankment  extending  from  the  central  portion  of  this 
embankment  eastward  to  the  abutment-embankment  contact.  It 
is  reported  this  wet  area  dries  up  during  the  summer  months. 

The  toe  drainage  system  consists  of  drain  trenches  near 
the  toe  of  the  east  embankment  trending  roughly  parallel  to 
the  east  embankment  centerline.  The  drain  trenches  are 
cut  into  the  natural  soils  and  are  backfilled  with  processed 
gravel  or  crushed  stone.  No  discharge  was  observed  from 
the  drains  on  the  inspection  dates  noted  above. 
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c.  Soillwav 


The  spillway  is  an  uncontrolled  sixty  (60)  foot  wide 
concrete  Ogee  weir.  The  crest  of  the  spillway  at 
elevation  933.00  and  is  7  feet  above  the  concrete 
approach  apron  channel.  The  concrete  Ogee  section  of 
the  spillway  is  keyed  into  the  bedrock  foundation  with 
a  3  foot  wide  and  4  foot  deep  key  running  the  entire 
length  of  the  weir.  The  concrete  wingwalls  rising  above 
the  crest  are  provided  with  keys  into  the  embankment 
materials.  The  entrance  channel.  Ogee  section,  exit 
channel  and  wingwalls  are  all  founded  of  shale  bedrock. 
The  exit  channel  slopes  away  from  the  Ogee  section  at 
an  9  percent  slope  to  the  downstream  channel.  The  exit 
channel  is  provided  with  a  gravel  or  stone  drainage 
blanket  and  weep  holes  near  the  downsteam  end  of  the  exit 
channel . 

In  general,  the  exposed  concrete  was  in  good  condition. 
Minor  cracking  of  the  exit  channel  base  was  detected. 
Small  brush  is  growing  in  the  joint  between  the  base  of 
the  exit  channel  and  the  wingwalls.  Debris  has  collected 
within  the  spillway. 

Severe  erosion  of  the  shale  in  the  downstream  channel 
has  exposed  the  base  of  the  concrete  wingwalls  and  the 
Key  way  provided  at  the  downstream  edge  of  the  exit 
channel.  (See  Photos  in  Appendix  A). 

d.  Reservoir  Drain 

The  reservoir  is  drained  by  a  16  inch  cast  iron  pipe 
and  a  manually  operated  gate  valve  located  in  a  manhole 
on  the  downstream  slope  just  above  the  former  Slippery 
Rock  Creek  channel.  The  gate  is  in  operable  condition 
and  was  operated  on  May  22,  1930. 


-10- 


e.  Downstream  of  Toe 


An  area  west  of  the  Slippery  Rock  Creek  channel  was 
designated  on  the  contract  drawings  to  be  a  rock  spoil 
area.  This  area  is  covered  with  brush  and  small  trees. 

A  wet  area  existed  during  the  field  inspection  downstream 
of  the  east  embankment  toe  from  the  outlet  of  the  reservoir 
drain  eastward  to  the  abutment-embankment  contact.  This 
wet  area  extends  approximately  25  to  30  feet  beyond  the 
toe  near  the  pump  station. 

f.  Downstream  Channel 

The  downstream  channel  beyond  the  spillway  for  a  distance 
of  315  feet  was  excavated  in  rock  to  the  Slippery  Rock 
Creek  channel.  The  planned  channel  invert  as  shown  on  the 
contract  drawings  has  an  8  percent  grade  and  a  width  of 
60  feet.  The  inspection  revealed  the  downstream  channel 
has  been  eroded  significantly.  We  estimate  the  depth  of 
erosion,  just  downstream  of  the  spillway,  to  be  on  the 
order  of  12  feet. 

g.  Reservoir  Area 

The  immediate  area  surrounding  the  reservoir  is  wooded 
with  slopes  ranging  from  less  than  10  percent  to  about 
25  percent.  No  signs  of  slope  instability  were  observed. 

3.2  EVALUATION  OF  OBSERVATIONS 

The  visual  inspection  of  this  dam  revealed  the  following 
deficiencies:  (in  order  of  severity) 

1)  Severe  erosion  of  shale  downstream  of  spillway. 

2)  Wet  area  along  downstream  toe  of  east  embankment 
east  of  Slippery  Rock  Creek  channel. 

3)  Heavy  growth  of  trees  and  brush  on  west  embankment 
crest  and  slopes. 

*1)  Minor  cracking  of  spillway  exit  channel  base. 

5)  Erosion  gul]y  along  downstream  east  abutment- 
embankment  contact  of  east  embankment. 

6)  Growth  of  small  brush  in  spillway  at  joint  of 
the  exit  channel  base  and  the  wingwalls. 

7}  Scattered  cracking  and  deterioration  of  grouted 
stone  paving  on  upstream  slope  of  east  embankment. 
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SECTION  4:  OPERATION  AND  MAINTENANCE  PROCEDURES 


4 . 1  PROCEDURES 

The  normal  reservoir  level  is  controlled  by  the  crest 
elevation  of  the  concrete  Ogee  section.  Downstream  flow 
is  limited  by  the  flow  over  the  spillway  crest.  The 
reservoir  has  sufficient  capacity  to  store  and  discharge 
52  percent  of  the  PMF  before  overtopping  the  west  embank¬ 
ment.  At  full  PMF  the  main  (east  embankment)  dam  is  not 
overtopped . 

The  reservoir  water  is  used  only  as  a  back-up  supply  when 
demand  exceeds  the  available  supply  from  the  upstream 
Burr  and  Risley  Reservoirs.  The  reservoir  water  passes 
through  a  10  inch  diameter  CIP  from  a  headwall  near  the 
toe  of  the  upstream  east  embankment  through  the  embankment 
to  a  pump  house  where  the  water  is  then  pumped  to  the 
water  filtration  plant. 

The  reservoir  drain  is  reportedly  operated  at  least  once 
a  year  and  before  any  reservoir  water  is  pumped  to  the 
water  filtration  plant. 

4  •  2  MAINTENANCE  OF  PAM. 

The  dam  is  maintained  by  the  owner,  Village  of  Brocton. 
There  is  no  formal  maintenance  program.  Previous  mainten¬ 
ance  has  included  the  cutting  of  trees  and  brush  on  the 
east  embankment  slopes,  mowing  of  the  east  embankment  crest 
and  patching  selected  cracked  and  deteriorated  section  of 
the  grouted  upstream  stone  paving  on  the  east  embankment. 

4 . 3  WARNING  SYSTEM  IN  EFFECT 

There  is  no  warning  system  or  evacuation  plan  in  effect. 

The  structure  has,  in  the  past,  been  monitored  by  Village 
personnel  during  periods  of  heavy  run-off. 

4.4  EVALUATION 

The  operation  procedure  for  this  sturcture  is  satisfactory, 
however,  increased  maintenance  is  required  to  correct 
deficiencies  noted  in  Section  3.2. 
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SECTION  5:  HYDROLOGIC/HYDRAULIC 


5.1  DRAINAGE  AREA  CHARACTERISTICS 

Delineation  of  the  water  shed  draining  into  the  reservoir 
pool  area  was  made  using  the  USGS  7.5  minute  quadrangles 
for  Brocton  and  Hartfield,  New  York.  The  drainage  area 
measures  3.5  square  miles  and  consists  predominately  of 
wooded  land  along  with  some  open  fields  anu  marshland.  The 
relief  in  the  area  consists  of  gentle  to  moderately  sloped 
hills  that  surround  the  reservoir  to  the  east,  west,  and 
south.  There  are  two  other  small  reservoirs  within  the 
watershed,  but  they  are  not  taken  into  consideration 
because  of  their  minimal  storage. 

5. 2  ANALYSIS  CRITERIA 

The  analysis  of  the  floodwater  retarding  capability  of 
this  dam  was  performed  using  the  Corps  of  Engineers  HEC-1 
computer  program.  Dam  Safety  Version.  This  program  develops 
an  inflow  hydrograph  based  upon  the  "Snyder  Synethetic 
Unit  Hydrograph"  and  then  uses  the  "Modified  Puls"  flood 
routing  procedure.  The  spillway  design  flood  selected 
for  analysis  was  the  PMF  in  accordance  with  the  Recommended 
Guidelines  of  the  U.  S.  Army  Corps  of  Engineers. 


5 • 3  SPILLWAY  CAPACITY 

A  sixty  (60)  foot  long  concrete  Ogee  section  serves  as 
the  only  spillway  for  the  Brocton  Reservoir  Dam. 

The  spillway  does  not  have  sufficient  capacity  for  dis¬ 
charging  the  peak  outlfow  from  the  Probable  Maximum  Flood 
(PMF) ,  but  does  have  adequate  capacity  for  discharging 
one-half  the  PMF. 

The  development  of  the  inflow  hydrograph  and  flood  routing 
procedure  for  this  structure  was  based  on  the  reservoir 
stage-storage  characteristics  as  determined  from  both  the 
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contract  engineering  drawings  and  the  U.S.G.S.  7.5 
minute  quadrangle  for  Hartfield,  New  York.  The  results 
of  the  analysis  from  the  differing  datum  are  as  follows: 

Inflow  (cfs)  Outflow  (cfs) 

_ Basis  PMF  1/2  PMF _ PMF  x/2  PMF 

Contract 

Drawings  8,255  4,123  3,252  4,030 

U.S.G.S.  8,234  4,117  3,211  3,972 

The  computed  spillway  capacity  for  a  water  surface 
elevation  at  the  top  of  the  west  embankment  (elevation  940.0) 
is  4,322  cfs  which  is  based  on  a  weir  coefficient  varying 
between  3.2  and  3.9  as  the  stage  increases  from  the  spill¬ 
way  crest  to  the  top  of  the  west  embankment.  It  should  be 
noted  that  the  dam  has  a  differential  crest  elevation, 
the  940.0  elevation  applies  tc  the  top  of  dam  west  of  the 
spillway,  whereas,  the  top  elevation  of  the  dam  to  the 
east  of  the  spillway  is  at  elevation  942.0. 

5.4  RESERVOIR  CAPACITY 

From  data  presented  in  the  Application  for  Construction  the 
reservoir  has  sufficient  capacity  to  store  245  acre-feet 
at  the  spillway  crest  elevation. 

The  reservoir  surface  at  the  spillway  crest  elevation 

was  determined  using  both  the  contract  engineering  drawings 

and  the  U.S.G.S.  7.5  minute  quadrangle  for  Hartfield,  New  York. 

Based  on  these  two  different  topographic  sources,  the  flood 

storage  capacity  of  the  reservoir  at  the  top  of  the  west 

embankment  is  as  follows: 

Reservoir  Flood  Storage  at 
Surface  Top  of  West  Embankment 

_ Basis _ (Acres) _ (Acre-Feet) _ 

Contract  Drawing  16.5  133 

U.S.G.S.  25.6*  224 


‘Note  that  the  water  surface  is  shown  on  the  U.S.G.S.  sheet  at 
about  elevation  925,  which  is  below  the  actual  spillway  elevation 
of  933.  Therefore,  this  area  is  that  inscribed  by  an  interpolated 
contour . 
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5.5 


FLOODS  OF  RECORD 


Due  to  the  lack  of  reliable  information,  no  attempt  was 
made  to  estimate  the  discharge  of  the  flood  of  record. 

5 . 6  OVERTOPPING  POTENTIAL 

Analysis  using  the  more  conservative  PMF  result  indicates 
that  the  dam  does  not  have  sufficient  spillway  capacity. 

For  a  PMF  peak  outflow  of  8,255  cfs,  the  west  embankment 
would  be  overtopped  to  a  computed  depth  of  1.93  feet.  The 
west  embankment  would  be  overtopped  by  all  storms  exceeding 
52%  of  the  PMF,  however,  the  east  embankment  would  not  be 
overtopped  at  the  PMF. 

5. 7  EVALUATION 

The  difference  in  the  reservoir  surface  area  between  that 
obtained  using  the  contract  engineering  drawings  and  the 
U.S.G.S.  sheet  has  little  influence  on  the  reservoir  storage 
capacity  and  the  spillway  capacity  for  discharging  the 
outflow  for  one-half  the  PMF.  The  spillway  is  capable  of 
passing  between  52  and  54  percent  of  the  PMF  depending  on 
the  stage-storage  characteristics  from  the  contract  draw¬ 
ings  and  the  U.S.G.S.  sheet,  respectively. 

We  note  a  weir  coefficient  of  3.0  was  used  in  the  stage- 
discharge  computation  for  the  west  embankment  which  is 
heavily  wooded. 

Discharge  over  the  west  embankment  could  result  in  serious 
erosion  of  the  embankment  and  potential  undermining  of  the 
spillway.  The  discharge  in  the  downstream  channel  would 
be  controlled  by  the  magnitude  of  embankment  erosion  which 
cannot  be  evaluated. 

Based  on  the  available  data,  the  spillway  is  considered 
inadequate . 
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SECTION  6:  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations 

No  signs  of  instability  were  observed  in  connection  with 
this  structure,  however,  continued  headward  erosion  of  the 
discharge  channel  downstream  of  the  spillway  could 
undermine  the  spillway  exit  channel  and  wingwalls  if  left 
untreated. 

b.  Design  and  Construction  Data 

A  few  documents  concerning  spillway  design  and  stability 
were  available  for  review.  These  documents  included 
computations  of  spillway  discharge  capacity,  overturning 
stability  and  maximum  foundation  pressures.  For  spillway 
stability,  two  cases  had  been  analyzed,  that  of  a  high 
water  condition  with  the  reservoir  level  at  elevation 
940.0  and  a  case  of  no  water  pressure  against  the  spillway. 
Since  the  available  stability  computations  did  not  take 
into  account  ice  and  earthquake  forces  additional 
spillway  stability  analyses  were  performed.  No  record 
of  embankment  stability  analyses  was  available. 

A  review  of  the  recommended  design  parameters*  for  a  homo¬ 
geneous  earth  embankment  of  recompacted  clay,  silt,  sand 
and  gravel  materials  indicates  that  side  slopes  of  1  ver¬ 
tical  on  2.5  horizontal  are  reasonable  in  terms  of  embank¬ 
ment  stability. 

The  crest  width  of  12  feet  is  somewhat  narrow  for  earth 
embankments  with  a  maximum  height  of  52  feet.  The  cutoff 
trench  width  and  depth  is  in  accordance  with  normally 
accepted  design. 


‘"Design  of  Small  Dams",  U.S.  Department  of  Interior, 
Bureau  of  Reclamation,  1977. 
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The  details  of  the  internal  drainage  system  do  not  conform 
with  generally  accepted  design  concerning  the  depth,  width 
and  filter  criteria.  Of  these  features,  the  filter 
criteria  appears  to  be  the  most  critical.  The  backfill 
for  the  trenches  as  shown  on  the  contract  drawings  is 
composed  of  a  6  inch  thick  layer  of  #2  stone  (or  graded 
gravel)  over  18  inches  of  #4  stone  (or  graded  gravel) . 

This  material  is  both  poorly  graded  and  not  suitable  as 
filter  material  against  the  foundation  soils  composed 
of  a  heterogeneous  mixture  of  clay,  silt,  sand  and  gravel. 

Design  of  the  upstream  slope  protection  is  more  than 
adequate  for  the  reservoir  size  (fetch)  and  a  sustained 
maximum  wind  velocity  of  75  miles  per  hour. 

Cross-sections  of  the  spillway  shown  on  the  contract 
drawings  in  Appendix  F  were  used  to  perform  a  structural 
stability  analysis.  The  following  cases  with  varyinq 
loading  conditions  were  analyzed. 

a.  Normal  Pool  with  the  reservoir  at  the  spillway 
crest. 

b.  One-half  PMF,  water  flowinq  over  the  spillway 
crest  at  a  depth,  of  6.63  feet. 

c.  PMF,  water  flowing  over  the  spillway  crest  at  a 
depth  of  8.91  feet. 

The  details  of  the  analysis  are  contained  in  Appendix  D 
and  are  summarized  in  the  following  table: 
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*NOTE:  This  is  a  non-seismic  loading  condition  and  resultant  of 

applied  loads  falls  outside  middle  third  of  base. 


The  analyses  indicates  sliding  safety  factors  are  more 
than  adequate  under  all  loading  conditions.  For  static 
overturning  stability  the  resultant  of  the  applied  forces 
is  outside  the  middle  third  of  the  structure  for  2  of  the 
8  loading  conditions  investigated. 

The  stability  of  the  spillway  is  highly  sensitive  to  the 
magnitude  and  distribution  of  the  hydrostatic  uplift  pressures. 
In  order  to  fully  evaluate  the  structural  stability  of  the 
spillway  we  recommend  additional  field  investigations  be 
undertaken  to  determine  the  distribution  and  magnitude  of 
hydrostatic  uplift  pressure  for  this  structure.  This 
data  should  then  be  utilized  to  analyze  the  stability  of 
the  spillway. 

c_. _ Seismic  Stability 

The  dam  is  situated  in  Seismic  Zone  3,  therefore,  a  seismic 
stability  analyses  was  performed  based  on  the  Zanger  hydro- 
dynamic  pressure  distribution  which  is  similar  to  the 
Westergaard  distribution  recommended  by  the  Corps  of 
Engineers  guidelines.  The  analysis  was  performed  under 
normal  pool,  half  PMF  and  full  PMF .  The  results  are 
tabulated  above  and  it  appears  that  under  all  loading 
conditions  including  seismic  loads  the  structure  is  adequately 
stable  and  the  resultant  of  all  forces  is  within  the  base. 
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SECTION  7 :  ASSESSMENT/RECOMMENDATIONS 


7.1  ASSESSMENT 

a_. _ Safety 

The  Phase  I  inspection  of  the  Brocton  Reservoir  dam 
did  not  reveal  conditions  which  constitute  an  immediate 
hazard  to  human  life  or  property.  3ased  on  the  available 
data  the  spillway  is  capable  of  passing  at  least  52  percent 
of  the  PMF  and  therefore  the  spillway  is  judged  to  be 
"inadequate".  The  structural  stability  analysis  indicates 
the  spillway  would  not  be  stable  for  several  loading 
conditions. 

The  wet  area  along  the  downstream  toe  of  the  east  embankment 
could  constitute  a  potential  hazard  if  the  source  of  the 
wet  area  is  from  seepage  through  the  embankment  or  along 
the  abutment-embankment  contact. 

b.  Adequacy  of  Information 

The  available  documents  reviewed  as  part  of  the  Phase  I 
inspection  is  adequate  with  the  exception  of  the  reservoir 
surface  area  discrepancy  between  that  calculated  using  the 
U.S.G.S.  7  1/2  minute  topographic  map  of  the  Hartfield, 

New  York  quadrangle  and  the  contract  drawings. 

c.  Need  for  Additional  Investigations 

Field  investigations  and  monitoring  should  be  undertaken 
to  determine  the  source  of  the  wet  area  along  the  downstream 
toe  of  the  east  embankment. 

In  addition,  field  investigations  should  be  directed  to 
determine  the  actual  distribution  and  magnitude  of  hydro¬ 
static  uplift  pressures  at  the  base  of  the  spillway  as  well 
as  the  spillway  foundation  material  shear  strength  parameters. 

Based  on  the  data  obtained  from  the  field  investigations 
additional  analysis  should  be  performed  to  evaluate  the 
significance  of  the  source  of  the  wet  area  and  spillway 
structural  stability. 
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A  method  of  preventing  or  reducing  erosion  of  the  shale 
in  the  downstream  channel  should  be  devised  and  imple¬ 
mented.  In  addition,  the  consequences  of  the  proposed 
method (s)  should  be  evaluated  in  terms  of  its  affect  on 
altering  the  hydrostatic  uplift  pressures  and  consequent 
spillway  stability. 

7.2  RECOMMENDED  REMEDIAL  MEASURES  (In  order  of  priority) 

a)  Further  erosion  of  the  downstream  discharge  channel 
below  the  spillway  must  be  prevented. 

b)  All  trees  and  brush  should  be  removed  from  both 
the  west  and  east  embankment  slopes. 

c)  All  cracks  and  joints  in  the  spillway  should  be 
repaired . 

d)  The  erosion  gully  along  the  downstream  east  abutment- 
embankment  contact  should  be  at  least  regraded  and 
seeded. 

e)  All  brush,  debris  and  other  vegetation  should  be 
removed  from  the  spillway. 

f)  Repair  cracked  and  deteriorated  grouted  stone  paving 
on  upstream  embankment  slopes. 

g)  An  emergency  action  plan  should  be  developed  and 
implemented  for  notification  of  downstream  residents 
in  the  event  of  large  spillway  discharge. 

h)  Additional  remedial  measures  may  be  required 
depending  on  the  results  of  the  additional  field 
investigations  and  analyses. 

i)  When  and  if  the  reservoir  is  drained,  consideration 
should  be  given  to  relocating  the  reservoir  drain 
valve  to  the  upstream  side  of  the  embankment  and 
thereby  prevent  the  drain  pipe  from  being  constantly 
pressurized . 
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APPENDIX  A 


PHOTOGRAPHS 


View  of  Crest  and  Downstieam 
Slope  of  North  Embankment 


APPENDIX  B 


VISUAL  INSPECTION  CHECKLIST 


THOMSEN  ASSOCIATES 

CONSULTING  GEOTECHNICAL  ENGINEERS  A  GEOLOGISTS 


VISUAL  INSPECTION  CHECKLIST 


1)  Basic  Data 
a.  General 


Name  of  Dam  Pro  c  Ida/ 

•  I-D-  »  — 

River  Basin  _ Ss,- 

Location:  Town  /?, '/V  J 


DEC.  Dam  No.  v  /  7 95 


Location:  Town  /v^  J _ County  C / 

/ 

U.S.G.S.  Quadrangle  /-^  J  f :  3 _ 

Stream  Name  ,f7  .... 
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Latitude  (N)  2  ' _  Longitude  (W)  79*  JPp.t*  ' 
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Date  (a)  of  Inspection  ^  z/ts/ao  _ 

Weather  Conditions  /*?■.,  >•  -  s/v  ,  £(•.»- ‘it** » -  sA?  *  y/*i~/& 

Reservoir  Level  at  Time  of  Inspection  /■??  £  r*>  '  *-■> 

Tailwater  Level  at  Time  of  Inspection  #3?  -  f/J I*  r/-- 

«?T.r  f/jr?*,-  ^ 

b.  Inspection  Personnel  ,>vy  -  t  <,•  >»>  -y..  ■  /,-> _ 


‘.’s*  >.  F 


//V  T  -  - 


c.  Persons  Contacted  (Including  Address  i  Phone  No.)  _ 

•  ^  H?.  '  ‘  N  -  -*  PI  !  *.(r  ~  .>-v 
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Owner  \/-iU,  -  ? _ w> _ 


e.  Seismic  Zone 


■7.  , 


THOMSEN  ASSOCIATES 

CONSULTING  GCOTCCHNICSL  ENGINEERS  *  OCOLOGISTS 

'  VISUAL  INSPECTION  CHECKLIST 

21  Embankment 

a.  Characteristics 

111  Embankment  Material^  Ab/r**' 

3  S/t  * ,  S'/S  /) 

%  . -  ■■  ■■  ■■  r*"  ■■  ■■■“  ■  "f  ■  - .  —  — —  ...  ■ 

2)  Cutoff  Type  F**^.  ••- 

_ ■?  ^  /Vnc  U->!,<,0 _ 

3)  Impervious  Core  a/*s;£ _ 


4)  Internal  Drainage  System  ~7o<~  'QetLxx  ~~7++'- 


5)  Miscellaneous 


b.  Crest 

1)  Vertical  Alignment  (Sood 

2)  Horizontal  Alignment  Oocd 


3)  Surface  Cracks  A/s/Ve 


4)  Miscellaneous 


c.  Upstream  Slope 


1)  Slope (Estimate) (V:H)  /.  j 5 _ 

2)  Undesirable  Growth  or  Debris,  Animal  Burrows  aAnc. 


3) 


Sloughing,  Subsidence  or  Depressions  a/^/s 
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VISUAL  INSPECTION  CHECKLIST 
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d.  Downstream  Slope 


1) 

Slope  (Estimate  -  V:H)  / 

_ 

2) 
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Animal  Burrows 

-rfafe 

//•***  S?  *  3 

3) 

Sloughing,  Subsidence  or  Depressions 

4: 

SK/hs>£. 

✓a.,  r/)<  z'-4 5- 6 7 8 

4)  Surface  Cracks  or  Movement  at  Toe  /X*.* 


5)  Seepage  .t.’'*  ~  Ar,  **  orr-r  m*. 


6)  External  Drainage  System  (Ditches ,  Trenches;  Blanket) 


n  A.bK.,  - _ £_ 


/■ 


7)  Condition  Around  Outlet  Structure  _ 

8)  Seepage  Beyond  Toe 


f'f'  -  //V  /(<£ /S /if 
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THOMSEN  ASSOCIATES 
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VISUAL  INSPECTION  CHECKLIST 


1)  Erosion  at  Contact  IiJsjZZjL  */oy ,  rar-f 

ft  bs  •/  -  /tv  ir  ^//y?  t_  ZI _ _ 

2)  Seepage  Along  Contract  _ 


3)  Drainage  System 

a.  Description  of  System  "^T-?  "j[ik+ZLL£il£. _ 


b.  Condition  of  System  _ £/n a l>^*r 6 


c.  Discharge  from  Drainage  System  //osa 


4)  Instrumentation  (Mo^bmentation/Surveys,  Observation  Wells,  Weirs, 
Piezometers,  Etc. ) _ //o^s _ 


>« 
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CONSULTING  GEOTECHNICAL  ENGINEERS  A  GEOLOGISTS 

VISUAL  INSPECTION  CHECKLIST 

5)  Reservoir 


THOMSEN  ASSOCIATES 

CONSULTING  GEOTECHNICAL  ENGINEERS  &  GEOLOGISTS 


c.  Condition  of  Auxiliary  Spillway 


VISUAL  INSPECTION  CHECKLIST 


uxiliary  Spillway  Vo/J'B 


Condition  of  Discharge  Conveyance  Channel 


Ohs!**)*  Z  , _ 


MJA  IT 


.5/0/  V 


8)  Reservoir  Drain/Oatlet 


Type:  Pipe  _ Conduit  ■ _  Other  _ 

Material:  Concrete  _ Metal  C.  T  P  Other 
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Hydraulic  Capability 


Means  of  Control:  Gate 


Valve 
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Present  Condition  (Describe)  :  GaSe  c 
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_  Other  _ 

•si  r>s-> _ 
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.cosiLL*1'*^  ce;  t  :c  ■.'-•c.u.  c*.  .  t  -,e„; 


9)  Structural 

a.  Concrete  Surfaces 


b.  Structural  Cracking 


-i**  /JOS'Ps/ 
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h. 


Joints  -  Construction,  etc. 


/.  -'Su. 


•s/) 


i.  Foundation  //o~r  ooz£/f'o£r^ 


j .  Abutments  _ a/ot"  #ppi  trs,  ji.  e 


k.  Control  Gates  _ a/'oa/E 


1.  Approach  &  Outlet  Channels  /? *<■  A  -  u<  c/ 


m.  Energy  Dissipators  (Plunge  Pool,  etc.) 


ASacS'2 


n.  Intake  Structures  _ a/oa;s* 


o.  Stability  _ &£&Z£lSjC£1  sr*at,£ 


p.  Miscellaneous 


f  ***’  «■* 
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CHECK  LIST  FOR  DAMS 
HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


AREA-CAPACITY  DATA:  X 

-  ""  ~  "  Elevation  Surface  Area  Storage  Capacity 

(ft.)  (acres)  (acre-ft.) 

p/G  o  VtiV 


1) 

Top  of  Dam 

9  Vl£>  £*t/S3, . 

210/29.*/ 

373  /  4(.  9 

2) 

Design  High  Water 
(Max. Design  Pool) 
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IP/  o/3? 4 

373  /  9P.  9 

3) 

Auxiliary  Spillway 
Crest 

Aj.A. 

44. 

AJ  4. 

4) 

Pool  Level  with 
Flashboards 

M4. 

4  4. 

4.  A 

5) 

Service  Spillway 
Crest 

zvs 

DISCHARGES 


1)  Average  Daily 

2)  Spillway  @  Maximum  High  Water ?VO-o) 

3)  Spillway  @  Design  High  Water 

4)  Spillway  @  Auxiliary  Spillway  Crest  Elevation 

5)  Low  Level  Outlet  ( Q.et>rr*o^ 

6)  Total  (of  all  facilities)  @  Maximum  High  Water 

7)  Maximum  Known  Flood 


Volume 

TcfsF* 

C/si  */ 

4  A 
A /.A. 
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HYDROMETEROLOGICAL  GAGES: 

Type : _ 

Location:  to*;?#/  /S/~ < 
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lo  .  3o 

18.59 

18.59 

IM 

324.oS  406.26  472.10 

472.10 

1 

2385. 

3425. 

34o8, 

3468. 

d 

2941. 

4225. 

4277. 

4277. 

StAUJJt 

2,  5>Urf 

1,  RAi ill  6 

E40-UF-PEM0D  rt<0«U«*APn  OKOlhAltS 

OUIFtOo 

3. 

.  4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

3. 

3. 

3. 

3. 

3. 

3. 

2. 

2. 

2. 

2. 

3. 

4. 

6. 

14. 

24. 

72. 

94. 

119. 

146. 

173. 

203. 

241. 

273. 

347. 

3oo, 

333. 

398. 

411. 

423. 

435. 

452. 

599. 

732. 

895. 

1091. 

1357. 

1640. 

1952. 

2277. 

3324. 

3765. 

4287. 

5034. 

5782. 

6455. 

7061. 

7561. 

8252. 

•  162. 

7910. 

7571. 

7197. 

6793. 

6363. 

5916. 

400o. 

4243. 

3916. 

357o. 

3258. 

2970. 

2705. 

2467. 

1903. 

1745. 

1609. 

1433. 

1368. 

1263. 

1167. 

1081. 

8o7. 

606. 

751. 

700. 

653. 

609. 

570. 

542. 

434. 

425. 

396. 

372. 

34o. 

325. 

304. 

284. 

231. 

215. 

201. 

190. 

161. 

172. 

162. 

153. 

127. 

119, 

112. 

105. 

98. 

92. 

86. 

81. 

06. 

61. 

57. 

53. 

50. 

47. 

43. 

41. 

33. 

31. 

29. 

27. 

25. 

23. 

22. 

20. 

lo. 

15. 

14. 

13. 

12. 

12. 

11. 

10. 

6. 

6. 

7. 

7. 

6. 

6. 

5. 

5. 

4. 

4. 

4. 

3. 

3. 

3. 

3. 

3. 

2. 

2. 

2. 

2. 

2. 

1. 

1. 

1. 

STURAGL 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

o. 

0. 

1. 

1. 

2. 

6. 

«. 

10. 

12. 

14. 

16. 

16. 

20. 

21. 

25. 

26. 

27. 

n  27. 

28. 

29. 

29. 

37. 

•  JOHN*#*  .ENGINKEM.  fC, 

HS  61  • 

69. 

7o. 

8o. 

£^8?' 'a-  ' 

5  *4 


;  ft  -f 


.g.>  ^-^^SgSaj^ 


45. 

10*. 

111. 

121. 

173. 

17o. 

lib. 

1  ?o . 

1*9. 

143. 

13d. 

131. 

«6. 

bl. 

lb. 

72. 

51 . 

4b. 

4  0. 

44. 

33. 

31. 

30. 

2b. 

20. 

19. 

lb. 

17. 

1?. 

11. 

11. 

10. 

6. 

6. 

3. 

b. 

i. 

3. 

3. 

3. 

2. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

933.0 

933.0 

933.0 

933.0 

433. Q 

933.0 

439.0 

933.0 

433.0 

933.0 

933.0 

933.0 

933.  2 

933.3 

433.4 

933. 5 

934.  3 

934.3 

934.4 

934.5 

934.7 

934.9 

93b. 0 

93b. 3 

93b.  1 

93b. b 

938.9 

939.4 

941. b 

941.4 

941.9 

941.9 

940.7 

940.5 

940.2 

939.9 

937.7 

937.4 

937.2 

937.0 

93b.  b 

93b.  / 

93b. o 

bib. 4 

934. a 

934. b 

934.7 

9*4.6 

934.2 

9J4.1 

934.1 

934.1 

933.7 

933.7 

933.7 

9JJ.6 

933.4 

933.4 

933.3 

933.3 

933.2 

933.2 

433.2 

933.2 

933.1 

933.1 

933.1 

933.1 

933.0 

433.0 

933.0 

433.0 

933. u 

933.0 

933.0 

933.0 

933.0 

933.0 

433.0 

933.0 

t5  8252.  AT  TIME  lb.  25  tiUUkS 


132. 

1*3. 

1  b2 . 

ib9. 

lob. 

173. 

170. 

167. 

163. 

159. 

124. 

117. 

109. 

103. 

47. 

fcb  . 

bb. 

b2. 

b9» 

56. 

42. 

4u. 

39. 

37. 

3b. 

27. 

2b. 

24. 

23. 

22. 

16. 

lb. 

lb. 

14. 

13. 

9. 

9. 

b. 

8. 

7. 

b. 

4. 

4. 

4. 

4. 

2. 

2. 

2. 

2. 

2. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

STAGE 

933.0 

933.0 

933.0 

933.0 

933.0 

933.0 

933.0 

933.0 

933.0 

933.0 

933.0 

933.0 

933.0 

933.0 

933.1 

933.6 

933.9 

933.9 

934.0 

934.1 

934. b 

434. b 

934.0 

934.6 

934.6 

43b.  o 

936.0 

936.4 

936.8 

937.3 

9*0.0 

940. b 

9*0.9 

941.2 

941.4 

941.8 

941.7 

9*1.  b 

941.3 

941.1 

939.0 

439.2 

935.4 

938.5 

938.2 

936.8 

930.6 

9j6.4 

93b.  3 

930.1 

93b. 3 

93b. 2 

93b. 1 

935.1 

935.0 

934.5 

934. b 

934.4 

934.3 

934.3 

934.0 

93*. 0 

933.9 

933.9 

933.8 

933.0 

933.5 

933. b 

933.5 

4j3.4 

933.3 

933.3 

933.3 

933.2 

433.2 

933.1 

943.1 

43J.1 

933.1 

933.1 

933  1 

433.1 

433.1 

933.1 

933.1 

933.0 

433.0 

933.0 

933.0 

933.0 

943.0 

433.0 

433.0 

933.0 

933.0 

933.0 

933.0 

433.0 

933.0 

933.0 

RcAK 

o-hOOK 

24-HOUH 

72-HOUR 

total  volume 

CKS 

b*b2. 

oOl*. 

2159. 

1049. 

209796. 

CHS 

234. 

170. 

61. 

30. 

5941. 

l«CHfc£> 

lb. 9b 

22.9b 

23.23 

23.23 

HH 

4ob. 9b 

582.  bb 

540.13 

590.13 

AC-b'l 

29b2. 

4281. 

4336. 

4*335. 

TriUUS  CU  H 

3o7o. 

5281. 

5347. 

5347, 

********** 


«II«I»MM 


********** 


********** 


********** 


McFarland  •  Johnson  engmeems.  mc. 


operation 

RTORDSRAPrt 

koutid  to 


PEAK  f  Lu»  A<0  STORAGE  (£^U  OF  ptRlOu)  SUARART  FUR  RUUTIPUt  PLAN-RATIO  ECONOMIC  CURPuTAIIUNS 
FLj..o  in  COOlC  FEET  PEA  StCOJO  (CuoiC  MtTtAS  PEn  iECOAo) 

Artt  A  1(«  SjLAkE  4lLtS  (SOUARE  KILO.iETfchS) 


RATIOS  APPuIEO  IU  FLO«S 

SlAIILri 

AREA 

PbAf.  PATIO  1 

RATIO  2 

RATIO  3 

RATIO  4 

RATIO  5 

RATIO  6 

0.20 

0.35 

0.50 

O.oS 

0.40 

1.00 

AT  1 

3.5w 

1  LoSl. 

2889. 

4124. 

53o6. 

6504. 

4255. 

C 

uo) 

(  40.75)1 

81.82H 

llo.ii] ( 

1 51 .95) ( 

1B7.01H 

233.7b) ( 

2 

3.50 

'  1  lo24. 

2354. 

4030. 

5354. 

0598. 

8252. 

l 

9.00) 

(  45.44)( 

30. »uc 

115.54) ( 

151 .el ) ( 

140.83) ( 

233. 67 ) C 

McFAALAMO- JOHNSON  ENGMKW.MC 


S  U  .M  X  A  H  *  UK  UAM  SAK  til  AiAHaii 


lMlTlAU 

VALUE 

SPXt.L«Al  Crc-jI  TOP 

OF  iA* 

EUtVATlOn 

933 

.00 

933.00 

4-*d..?.0. 

6  r  jkmvjL 

0. 

0. 

lx*** 

UuftwO* 

0. 

0. 

KAilJ 

MAXIMUM 

MAXIMUM 

MAXIMUM 

MAXIMUM 

DURATION 

OF 

RbStK  VUiM 

UtPIH 

STORAGE 

OOTFUJ* 

over  rap 

*4\  wU.CS-' 

PMF 

ft  •  •  fe*Lt»  V 

OVcK  DAM 

AC-FI 

CfS 

nOURS 

fklUKi 

0.20 

93o.«2 

0.00 

69. 

1624. 

0.00 

13.60 

0.  35 

936.41 

0.00 

100. 

2864. 

0.00 

IS.bd 

0.60 

934.7b 

0.00 

128. 

4080. 

0.00 

l*.bd 

O.ob 

9-40.  o5 

0.6b 

147. 

6364. 

2.60 

14. 2b 

O.oO 

941.2b 

1.25 

161. 

e696. 

3.7b 

l».«b 

1.00 

941.93 

1.93 

176. 

6262. 

4.50 

IS.  .b 

mcfanlano- jonmott  emmttm.  me 


ft**.  u>“ 
>UtiK« 

«s.oo 

3.00 

o.ou 

o.ou 

U.00 

d.OU 


"*:rv.v^*w* . V  -  ... 


APPENDIX  D 


STRUCTURAL  STABILITY  ANALYSIS 


I 


/=>*/=•  f/cv  tULUL 

'/Z  fj/43 


Suba  rea  leu  lali  ons 


!  Area  Mo 

Are a 

Volume 

Hofiieo}  Arm 

Mcmen'l  about 

/r,*\ 

(fts) 

•from  pi  A 

pi.  A 

CD 

I5.5^(e.5 

i5.5X<*-5Xi 

'  <*5y^:V.k£ 

2. 

» 

(iOO.15) 

(\00.15) 

*  -  -  •  t 

(h.05) 

IW.Z^ 

© 

I2.Z 

/z*ci.5*}2.Zx| 

6,5>%(<i.3) 

(5U73) 

(5V75) 

(12.7) 

llo-M 

(S- 

} 

&.Vfa5>3,3 

0.7>-<,.S>  3.3*1 

fa3-ik.51 

-J 

I 

i 

(52. 14) 

(52.  m) 

H 

y//.  ?/ 

[ 

<:A*  20V*3L 

<7) 

.tf  |M  *  305i  ol 

5*»“* ■ 


THOMSEN  ASSOCIATES  CONSULTANTS  IN  SOILS  n  FOUNDATION  ENGINEERING 


1  M«  -  3051,1,7  ■  H-5l‘  left  from  r>t  A 

1A  20A.L2.  1 

(Z)  ]>4ermine.  Ccnlroid  (d) 


Area  No. 

Area 

IAavnori4  Arrri 
•from  pi.  B 

TAorc.eni  afcoot 
pi  B 

1 

fool  5 

15-5" 

Z- 

780.81 

Z 

5<p.T5 

;  (i2'2)  h 

4  (of  40 

5 

52.14 

(iii).  ^ 

122.14 

£A’ZC^.UZ.  ^  W  *  1<M.35 

D 

.  4.51'  do^fromB 

^fL  A  20<f.  UL 


(3)  Determine  Wei^  o(  Concrete  above  Elev.  417.  5 
“Total  Volume  *  Z04.<oZf43 
Wc  *  ZCft.U."ft5*  |5o  pcf  *  31.-44  Kips/lm. ft. 


A  Normal  PccA  Elev.  433.0 
*B.  /2_WF  Elev.  434.i? 

C.  Pr-vP  Elev.  441.1 


NJoi-vysat  Condi+loriS 

h^' 


<■  c??j 


•is  oo 


R^  -  Resui4sh4  ads  5.  in'  above  Base 


*W  b%'h* 


& 


f  '#iyt'h«)(iiN)  «v ,  t>wn 
V  =(^3t>.fa-<i3So)(<i55o-9n£)»  ~‘ilri-5):  (.2.4 

s  I'M  Kips/ lin.  O. 

-BcsuHani  ac4i  (#.V  above  B/tee 


-  h,¥hu\iSW  ‘  W 


PNF  '  v  PNiF  ■N)tr'w  )  °w  + 


*(34l -A* 355.6)/?$5.0>  * It.s)  ft,Z .*rV 

<  '  £, 

*  ltp.1  Wpa.  ^  V»n  ft  • 

t<54  al.xw'c  Ba^.’ 


mnc  Tec  U>ad  /i^ 


%***.*  Scoo  ps4  x  B  ,  io  Hips  A 


%KaxP  ResuHaM  ads  14*5 '  above  Base 


*p  _ 


>,PS*  X  1 
;  .  /OOO- 


5  kjps/lmft 


%  -  Resuftan4:ads,  I5.c>  abe>ve  'Base 


**&+**•  n'w 


I 


f! 


THOMSEN  ASSOCIATES 


M'!  1  PO,JNB\"IO*<  CNGI.NeeiaiNa 


*s3. 


js/t J  .  r  & 


l  Condi-V'.ons 

TWi  *  /z.  7fu>  hf 

-sits)**  , 


M 


7.5 


:co 


Kip  I  Im.fi. 


I  -4b.  h  *PMP 


4a.  Full  ?MF 


BesuHad  ads  5.11'  above  Base 
-|*’ft.-h«)(lH)V w,PWN 

.  s^^.b-^35.o)(^55.0 f*2.4 

)"5A  Kip6^ |in.  ff. 

^/zPmp  ■  "Resulted  ads  o.W  3vjovr.  Base 

^PfAF  1  PN\F  ’  '"ujfa)  + 

~(cH|.ci - ^30.0)^330  •  fi n.s)  (u  -f) ^ 

L 

IU.I  K\p ?> I  \\Y\-fa 

* Resulted  ads  k-54  ab>’c  Bass: 


Determine.  Tee  Load 

5  5000  ps4  x  2‘desp  ,  loKips  /lin.4r 

lcoo 

-  Resulted  ads  H  5‘  above  Base 

tAvw.  =  5 OOP  ps4  X  1‘deep  «  5  kips  j lin fj 

IOOO  ' 

-p 

n-jiA.Ki  -  KeWiterd  ads  1 5.0  above  "Bass 


THOMSEN  ASSOCIATES 


:o^soLfA;rs  »s 


POJNCATlON  ENGJN££R:UG 


•/  ,3/-  6> 


Drt ermine  Soil  Load  in  Ops-freoM  face 

A soome .'  /Wi)ve  Earth  Pressure.  (Cr, d4;cn5 

j>-3  3° 

Ka-  W(45  -  %) 

£il =  70  P^f  -  • 

Wall  Priclion  S6D 

<:3iTrna)c  •  Ka  Pa 

UiKere  P°  ^Zfe.-  ^7  5--  8.5  ' 

p 

'■  ^  *  /z  Ka  "S'  P^2" 

.(/^(.^(lo)  as1  ,  0.15  Kips/lm  ft. 


IOOO 


ado  2.83‘  above  BASE 


Deterring,  Tassive  alcoq  Toe  (P?) 


hsavr^e.'.  -Passive  Ea<AV\  •Preseur's  CioArhant 
f>--  35“ 

Kp’Han1(45'  ^4) 

be,!'  1c>Pcf 

V/all  Fnc4ion  S;0 

Pp 

cohere.  Pp  --  50' 


Tp  *  t  Snax  pp  *  Yz  Kp  ^'Dpl 
._(/z)(5.<)(l.o)  3  5  ._  (.3  Kip*/!^  (V. 

looo  / 

Pip'-  -Resul-WA  acts  1. 1'  above  Sase 


x  ) 


THOMSEN  ASSOCIATES 


CONSULTANTS  '*  'OILS  a  FOUNDATION  ENGINEERING 


OeVarvn.ne  Hydrodynamic  Prc ss ore ,  force  and  ipomcn'i 

(  us'Vm^  MeFKod) 

C  YFFT  Kax.  Pressure  a\  BASF 

Ve  --O.lUo  Pc.  E  Total  Honiontal  Force.  a+ 


3Zr_-  /•  S'  jr  &> 


rte=o,W  ?ci! 


For  Zone  b  0.1 


Total  H  omental  Force.  a+  any 
elevation  below  4he.  reservoir 
Tb4al  CVerWnin^  Homen4 
above.  eWaTco  Z. 


For  Vertical  Opal  ream  Face  a4  2/hr  1-0  C.- O-lb 

Assume.  z.ah  ( fOormal  Pool  crl  E\cv.  953.6J 

^=.(y3)(o.Q fcfflQss)  KSf/ufr') 

I0OO  /  / 

Ves  0>11U  (,o70(p)  1-55  *  0.7<t  Kips/ lm.fi.  >  Normal 

He.'  O.Z«H  (.0704*)  15.5*  •  5.07  K-ft  /|iwft.  ^ 

(sec  pac^e  5  A  Tor  re- s*  o4  4lr\is  seel  ion) 


'Ddcrnmnc.  Xnerba  Force  doe  4o  Seismic 

Vc  -  e*  (0.^51.44  Kips/lin.ft)*  5.14  K»ps/lir,.ft 

Resultant  acbdhrooah  Cen4ro\d  ,  G73  above  Base 
(is5- u\y) 

"Osier  mine  /z  and  Full  Uplift  Res  sores  a4  Normal  Pool  ,  °rAF 

and  Full  PMF 

(see  Water  Force  Galculahons^ 


.  (/>.73)(o»' 


(ZZ.i 


icon  kct  / 


I  coo 


.  (0.13)fc 0(t»2.4)  Yggg£j .  o;jj 


I  COO 


\&  s  O-iZbpOMOon'jfZZ.i)  -(GOS5l){'*(*f)]| 

-  I  Cel  -  -ZUH  *  1-^4  *'RS  /  Tt 

Me--  oznn  (o.ioon)(z^/)2--  (~ ;  h  hS5)(.2^) 
5  ^83  K-b/fr 

^eCJlTOr.-t  ac^S  7.$8>'  5  OC.'C  wA'S^ 


PW  •  (°^)(°')(<^(^)  .  o  III  X,M 

ioco 

PC  (S^Cres*  -  . 

\ooo 

Ve  r  C  7Zc  [^>111^(2.4  -  (o-o*n)(3ci)J 

■  !  87-04^  :  1.5-1  tf?*  /  A 

He”  oznq  (om)(Z'H)2.  h  +  13 5|  (  ^3} 


C  C ®  7 ! 


--  I  *1  8  *  3  z.  •*  l '  (e  *\- 


f-t./ ft. 


Kesolft' .1  acft,  1.5  J>'  above.  T5>ASfc 


THOMSEN  ASSOCIATES  JON&ULTAN'S  »s  t>0»LS  A  FOUNDATION  SNGl NSERJNG 

/  d  5/" / 

iC£.  Monvei  Pool  Oph+f 

I.)  Full  Uplift 

Tu^  *  /z.  uo  U s  Xi.  Vu>  h  N  L 
L*  22.2. 


ftUriL 


-  10-7*4  K\ps*  /linff. 


1000 


^  ft  upi^t  . '  ' 

•  *  5.31K.PJl in. ft. 

IOOC>  / 


100O 


lOb.  /z.  T*h/\F 


I )  Full  Uplift 

•  ^2*  *&o  L 

*y2ft2.^(Ps.(,-qn.5)(22.2)  5  L|i 

jooo  *  / 

2.)/z. Uplift- *  /«  L 

*  y.ftl,;.4)(<mi-':in.5')(l2.z)  »  1.U5  Kips /lin  A 


iOo.  W\F 


I)  Full  Uplift 


-  ft.  htMir  L 
‘  /zftt, 2.4)(«M.V  'in. 5) ft 2.2) , 


1000  / 

2)/zUp^‘ft  *  y<4  ^u>hpMF  L. 

--/•4  f(P2H)(ci<nA  -  ^17.5)  (zzz\~  845  KipvVft. 


looo 


5  'Resul'tayft  Gc\s  M-0>  -from  pom-j  A 


SlAw* 


i 


THOMSEN  ASSOCIATES 


CONSULTANTS  IN  SOILS  &  FOUNDATION  ENGINEERING 


Example  Co^.pvj'toTiO'os . 

Norco*  J  fEd W  i +h  ihe -follow 'Viq  iCodrncj  cc*‘ d  ill  or, « 

A.  full  Uphft  E/ce. 
b>.  Maxi  mum  lee  Load 
C.  Ean-fhquaKe. 


oKiJtV  '  =T  -c 


C 


A  Ovgr-Kwnq  5fo  billy 


1^  Over  fora  mq  Momcn4s 

Force  Hjani-luJe 

(Kipsd 

fAornenJ  Anno 

(B-) 

tA&rosn  r 
(K.p-U) 

Pa 

075 

2.85 

2. 

Pi 

to.o 

H-5 

145.00 

Pc 

5.H 

U3 

l<U5 

Ptf 

n.5‘ 

5.17 

5816 

Ve. 

0.7<? 

(*AZ 
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•;ko  Village  a:*o : 

Pennsylvania  Railroad  Cone any 
Welch  Grape  Jtiico  Ccv.pc.ny 
Creator.  Pumituro  Company 
Kling  Factories 
Hunt lay  Varwf&cturlng  Company 
t'rocton  Preserving  Conprr.y,  Incv 

V/hila  the  population  in  Bros  tor.  up  to  date  has  incroacod  at  a  ole  .7 
rato,  tho  uso  of  water  has  increased  rapidly  due  to  industrial  r.a-jdc.  Tfco 
details  of  ’vator  pro  luctior.  and  consumption  aro  givon  in.  Soots.  5  and  G. 

Tho  I&nleb  of  Portland,  adjacent  to  tho  Vi  Hag}  on  th»  we  so,  with 
a  population  of  about  GOO  parsons,  dc-e:’.ro3  to  obtain  a  water  supply.  Tho 
only  logical  piece  f  jr  Portland  to  obtain  water  v/ould  to  from  Brocton.  If 
Br cccon  should  cooid-j  to  Punish  Portland  wit  h  water  for  donocci-.:  and  fire 
protection  pur  pc  300  :aly,  tho  future  or.bir.atcd  population  of  2500  persons 
should  bo  susplo  to  cover  both  cocnunitioa  for  nemo  tins  in  tho  future. 

Tho  proson:  sourco  of  7/at  or  supply  for  Brocton  3,3  vory  linitod. 
'fhorofero,  so  long  tho  prosont  sourco  is  rofcainod  a3  tho  only  3curcc  of 
watar  supply  for  tho  Village,  no  substantial  additional  consumers  of  water 
should  bo  encouraged  or  permitted  to  locate  in  cr  noar  tho  Village  v’horo 
they  -..Tjuld  bo  dependent  v.?cn  tho  Villas©  system  for  v.utor. 
o.  history  of  Water  By s tom 

Tho  original  wator  works  oystom  of  tha  Village  was  built  in  1697 
as  a  municipal  enterprise.  Tho  sourco  of  water  supply  was  from  tho  south 
branch  of  Slippery  Hock  Crock.  A  snail  impounding  earth  den  was  constructed 
across  tfco  south  branch  of  tho  otroan  a  t’ow  hundred  foot  above  tho*  ccnfluerco 
of  tho  south  ur.d  oast  branches  of  tho  stream,  forming  what  is  know n  as  tho 
Burr  Rasorvoir.  Ano'  her  mailer  reservoir  was  built  on  a  tributary  stream 


at  cut  17o0  foot  x*lo'.r  tin  3  sit  reservoir  to  av:  aa  a  distribution  reservoir . 


Vinter  frc:.:  tcs  3urr  ?.o  cur  voir  was  conducted  by  scans  or  e.  10- i."  oh  dior.c tor 


'  pipe  lintf  to  tha  lower  reservoir,  then  through  a  12-ir.ch  diaree'-or  oast  irca 


pipo  lino  to  the  distribution  systora  in  tho  Village.  Tho  pipe  lino  from  the 
Burr  Hocorvoir  to  tlio  distribution  reservoir  mo  so  or  ran  god  that  tho  dis¬ 
tribution  ro car voir  could  bo  by-passod,  and  t rater  fed  directly  to  tho  dis¬ 
tribution  system  from  tha  Burr  rocorvcir*  A  snail  brie':  valve  houto  -.ts.o 


located  on  tho  12-inch  supply  sain  to  tho  Villago  about  £00  foot  color  tho 
distribution  rosorvoir.  This  tc.1v®  houso  wu  lator  used  as  a  Chlorination 


station# 


Tho  dsr.an<i  for  rater  in  the  Villago  coon  oneoodod  tho  yiold  of 
veto:*  f  ro.T.  tho  30uth  branch  of  tho  scroare,  so  or.  G-incr.  <J.ias»tM*  cost  iron 
lino  was  laid  fron  tho  Burr  Poaervoir  up  tho  ocst  branch  of  thi  ctroan,  a 
diseases  of  about  1-J00  ft#  where  a  small  intake  dan  vms  installed  so  that 


water  could  bo  drtxi  fron  tho  oast  breach.  Tho  dry  wasthor  yiold  from  both 
brnne-ws  of  tha  stream  provod  inadoeuato  to  react  tho  dosvnnd.  In  1915  appli¬ 
cation  arsis  reado  to  tho  Now  York  Stato  Conservation  Coreninsion  to  divoi*t  v/atcr 


fro.nEcar  Bake.  This  application  was  doniod.  Thoroforo,  ir.  1D1S  application 
was  re ado  to  coa3tru:t  a  dan  on  tfc*  oast  branch  of  Siippory  Reel  Creek  near 
the  alto  of  tha  snail  intake  structure  so  a3  to  form  an  impounding  rosorvoir. 
on  this  branch  of  tho  stream.  Tho  application  ms  approved  and  tho  dras  was 
aenctructod  in  1910,  foraing  vrhnt  is  ’onerra  ac  tho  Hisloy  Reservoir. 

During  tho  sovaro  drought  of  tlw  early  1930s  tho  source  of  supply 
from  Siippory  Rock  Creek  proved  to  be  batiroly  inadequate,  and  in  1954  it 
was  nocossory  for  tho  Villago  to  install  a  pip8  lino  and  a  pumping  station 
to  pusip  rator  fron  Veer  Lake  to  tho  Brocton  viator  Supply  to  prevent  a  core- 
ploto  depletion  of  -vatcr  stored  in  the  Burr  and  Risiay  reservoirs. 


I 

lr 


It.  li-Z-z  b.tn  co::.f:7T.;ptio:;  o:'  witar  vcrv.cd  from  £G0,C-'0  gal?.cn:j  to 
over  3., 000,000  gallons  per  day,  vivid'.  is  practically  tho  con  \s  pro  coat 
day  consumption.  At  that  data  vivo  groatost  consumption  wee  by  the  i'cou  and 
gripe  processing  companies.  It  has  boon  ctatod  that  during  August  tad  Septjr.v< 
tor  1934,  although  tho  dcasstic  consumption  was  groatly  rostriefcod,  the 
averago  dowand  vmo  in  orcocs  of  (SCO, COO  gallons  per  day. 

In  1934  application  was  cr.do  to  tho  State  Viator  Power  and  Control 
Caeuiscion  for  approval  of  a  supolonsntal  supply  of  water  fror.  rolls.  ?ha 
applies, ticn  ras  approved  by  the  Commission  so,  in  1935,  ucvoml  toot  wells 
V;or©  drilled.  'Ions-  of  tho  toot  walla  proved  satisfactory.  After  thio  fail- 
ura  appl  ication  wav  made  to  tho  corricsiorx  to  install  porr.anert  works  for 
pumping  water  from  Pear  .take  during  periods  oL  drought.  The  Cownisaion 
epprovod  tho  application  with  tho  stipulation  that  tho  withariwral  of  water 
from  Boor  Luke  should  be  1  invited  to  uso  no  a  supplemental  supply  during 
.~P.erA.cvds  of  drought  only,  and  that  tho  caxiisun  withdrawal  should  not  or.ee od 
1.15  nilliou  gallons  in  any  one  day.  In  1936  Or  1937  tho  Villago  installed 
tto  nocossary  pipo  linos  end  pumping  station  uo  pvrip  vat  or  from  Boer  Lake 
Into  tho  Bast  branch  of  Slippery  Reek  Crock  above  the  Risloy  Honor voir  from 
which  point  it  flews  into  the  roeorvoir  and  is  drawn  off  into  tho  viator  a/s- 


^‘ith  tho  advent  of  tho  uso  of  nator  from  Boar  Lake,  which  is  of 
poor  duality  iue  to  its  high  organic  .content,  and  also  duo  to  the  general 
complaints  of  turbid  trator  from  Slippory  Rock  Crook  after  hoevy  rains,  tho 
Villago  approved  the  installation  of  a  filtration  plant  on  tin  supply  systoir 
in  1935.  This  plant  was  built  in  1937  wish  tho  aid  cf  a  grant  uribr  tho 
Podoral  Public  Forks  Adjr.inictrc.tion.  Tho  filtration  plant  ccusists  of  on 
some  or,  s.’ucrbsr,  srSir.jont&tion  bruin,  two  rapid  sand  filtorc  cf 


J*8Et,?SP®CV5flW"^H 


O  “ 


I 


0.3  million  5": /.cue  daily cr.ya',i';y  an-i  '\  422.XO  gallcn  flits rod  "tier  story ga 
basin.  After  the  f5.ltrati.oa  plant  w-v  constructed,  tho  distribution  rose-:".  cir 


•was  abondcaod. 

Tho  genor&i  plan  of  tho  Slippery  Reek  Crook  axpply  system,  inducing 
tho  filtration  plant  and  iatorcoar.ooting  piping  is  shown  on  Pleti  III* 

In  1342  ho.ivy  rains  caxtcod  tiaa  orator  lovol  of  Boar  Lotto  to  rico  to 
tho  point  that  it  ovjrflc/.'cd  tho  divide  and  discharged  tho  flood  trator  into 
the  oast  branch  of  SHppory  Rock  Crock  abovo  the  Risloy  rosorvoir.  Tho  flood 
water  eroded  tho  soil  along  ita  course*  washing  out  a  Tcvm  hi.^hvoy,  and  do- 
positod  tho  bultc  of  tho  oredod  nr.torials  in  the  Risloy  roeorvoiri  thoroby  in 
a  :’ow  hours  doplotin;  the  store  go  capaoity  cf  tho  rosorvoir  to  a  point  which 
would  have  required  lavorel  years  of  normal  silting  from  tho  flood  flews  of 
Slippery  Reek  Create . 

Tho  depletion  of  tho  storago  capacity  of  tho  Risloy  rteorvoir,  plus 
tho  ltr.r  yield  of  Slippery  Rock  Crank  during  tho  paot  fow  years  of  drought, 
rnkoo  it  imperative  that  tho  Village  obtain  additional  storage  capacity  if  tho 
docaad  of  tho  Villago  for  wa.tor  is  to  be  rot  during  poriod3  of  drought  without 
wxooding  tho  maximal  allocation  of  1.10  million  gallons  uor  day  fi*on  Boar  Lake. 
4.  So script ion  of  Wat  or  Supply  Syston 
Cv.Filtration  Plant 

'  Tho  voter  filtration  pleat  is  located  on  tho  oast  siio  of  Slippery 


flock  Crock  about  3003  foot  north  of  the  Burr  Rosorvoir,  which  point  is  about 

1  l/.2  jails s  3cv.th  cf  tho  Villago  of  Brcctca.  Tho  pleat  yras  built  in  1S37. 

* 

It  consists  of  on  aerator,  a  chemical  mixing  has?  t,  two  coagulation  basins, 
tc  rapid  send  filter?,  and  an  underground  fiitored  wator  st crags  rosorvoir  of 
455,020  gallons  capacity.  .It  tho  standard  rato  of  2  gallons  por  minute  por 
square  foot  of  filter  corf ace,  tho  plunt  has  a  capacity  of  1.2  jrillicn  gallons 
psi*  clay.  Tho  operating  lov*l  of  cho  filtration  plant  is  at  olovatiort  G4S.CQ. 


*  V 
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Tho  Burr  Eoaorvoir  Ice its d  c.i  the  couch  fork  ex'  Ulippvy  Hoc? 

Crook  about  500  foot  south  of  the  conflucaca  of  tho  south  for’*  end  oast  f:vk 


of  the  Crook.  Tho  Eo servo  ir  is  forced  by  an  oarth  onbsKksont  across  tho  •'•alloy. 
Tho  ovroatn  las  boon  diverted  so  that  it  flews  on  solid  chalo  rock  along  the  west 
aide  of  tho  ro  cor  voir  tied  over  a  fall  ante  tho  original  valioy  just  baler  tho 
<Iok.  TVetor  is  fed  iron,  tho  stroan  into  tho  rooervoir  at  tho  upper  oni  o:'  tho 
re cor voir.  By  diverting  the  ccurca  of  tho  stroan  ovor  tho  shalo  bedrock,  no 
r.pill’vay  is  required  through  tho  oarth  orbtuskront. 

Tho  reservoir  has  a  rated  otorugo  capacity  of  8  million  galloni,  The 
ncreal  v/ftt  or  level  in  tho  rarer  voir  is  at  olovatioa  072.  Tho  south  fork  of 
Slippery  Rock  Crack  ia  spring  fod.  Tho  terrain  of  tho  ratcrldied  is  such  that 
tho  strooa  ocrrioc  vory  littlo  silt  during  freshets.  Tho  vrutor  io  of  gooi  qual¬ 
ity. 


c.  Ricloy  Resorvolr 

Tho  Rloloy  Roso:*voir  is  lccfttod  on  tho  oust  branch  of  SlippoyRouk 
Croo.k  about  1700  foot  a  bovo  tho  confiuonca  of  tho  south  fork  and  oast  fork  of 
tho  Crook.  This  point  is  about  3400  foot  oast  of  tho  Burr  Roosrvoir.  The 
location  of  tho  i^erorvoir  is  chcur.  on  Plato  I  ani  II 2. 

The  reservoir  is  fojucd  by  a  dun  built  euro  os  the  valley  of  the  stroan. 
The  drr.  is  of  earth  with  r.  ccncroto  ccro  ’.rail  and  concroto  spillway.  The  oarth 
onbsa’ccont  end  core  well  is  225  feet  in  longth  and  37  foot  ia  height  causurod 
fron  tbs  lo.v  point  in  tho  valioy  to  the  top  of  the  don.  The  spillway  is  on 
tho  south  and  of  the  dean.  It  is  50  foot  in  width  measured  along  t;»  center  lino 
cf  the  dara.  Tho  spillway  cffluont  oltannol  curves  vdth  tho  contour  of  the  side 
cf  the  valley  and  discharges  into  the  strewn  just  bolcw  tho  too  of  tho  dau.  A 


1-3-1  ich  liamefcor  cast  iron  outlet  oito  lino  legated  at  about  tho  aid  point  of 


tho  dm,  o .'co oil -3  frcri  c.  ucnsrsbe  i.iloo  chamber  afc  ih;  tea  cf  inside  slco.i  *:  > 
tc  ii  concrete  chnsiboi  located  at  tho  tea  cf  tho  outsido  sloco.  A,  valve  in  a 


ccncroto  vaivo  chamber  io  located  In  tha  contcr  of  tha  dm.  An  3-lcca  dic.irobo;’ 


coot  iron  supply  lino  from  tho  don  i3  connected  bo  the  16-inch  diunator  cub  lot 
in  the  out lot  chamber  at  thj  oubsiao  tea  of  the  dan. 


Tha  criminal  ovorflcv  olovdtion  cf  the  spillway  -vac  1032.37*  The 
haight  of  croat  of  bho  spillway  has  been  raised  13-inehao  la  racont  years. 
Thoroforo,  the  present  ovorflo.r  elevation  of  the  spillway  is  1033.95.  Tha  to? 
cf  the  dan  io  at  elevation  1030.0. 


Thsr  origins  1  storage  capacity  of  tho  rasorveir  is  reputed  to  have 
baon  1G  nillion  galleria.  Using  tho  original  contour  nap  of  tho  reservoir  and 
the  present  erect  of  tlw  spillway,  re  compute  the  original  storage  capacity  to 
be  Id.  5  Billion  gel  lens.  -Tlw  orasont  storage  capacity  i3  osfcimabed  to  be  3 
nillion  gallons.  Tlarofore,  eilt  deposited  in  tha  reservoir  croa  has  depleted 
the  etcrago  capacity  by  11.5  nillion  gallons,  or  79  percent.  Vfe  esbinato  feluvb 
61,000  cubic  yards  of  material  will  have  to  be  removed  from  tho  reservoir  area 
to  restcro  it  to  its  original  oapaoity. 
d.  Supply  Pipe  Linos 

Cn  Plate  131  is  shewn  tho  locations  of  tho  Filtration  Plant,  the 
Burr  Raeorvoir,  the  Rio  ley  Reservoir  and  tha  connecting  pipe  lines. 

I 

A*  will  bo  noted  on  Pluto  II,  tho  pioo  lines  ere  so  connected  that 
water  from  tho  Sisley  Rosorvoir  con  be  fod  into  tho  5urr  Rosorveir,  thou  from 
tho  Burr  Rceorvoir  to  the  Filtration  Plant,  or  it  can  bo  fod  directly  to  tho 
Filtration  Pleat  from  either  tha  Burr  or  Risloy  Reservoirs. 

The  normal  pool  levol  of  tho  Sisley  Rasorveir  is  62  feet  higher  than 
normal  pool  lave 1  of  tho  Burr  Reservoir,  and  tho  Burr  Rossrveir  is  27  foot 


k:  ;’■» r  than  tho  oparp.jing  lava!  ci*  the  filtrcAior.  uler.t.  Thoro  is  aovrurinat . ! 


30  Mil25.cn  Gallons 


Total 


Vwi  U^y  •*«.  t'ali*  v  U 

(ISO  days  --  300,000  gallons) 


Prosunt  Storags: 

Burr  Reservoir  8  Million.  Gallons 

Hislo-/  Rosorvoir  14  "  B 

(After  Claraing) 

Total  Precoat  Stcrago  •  22  Million  Gallons 

Additional  Storago  Roquirod  S8  Million  Go! lone 


3.  Proposed  Nor?  Reservoir 

Tho  only  placo  whoro  a  rosorroir  of  the  capacity  roquirod  could  bo 
located  co  that  it  could  to  integrated  int*  tho  present  water  supply  system 
ia  on  Slippery  Hock  Creek  just  abovo  tho  filtration  plant.  Thou,  water  f rev. 
tho  rosorvoir  rrould  have  to  bo  pumped  into  tho  filtration  plant  to  bo  util¬ 
ised* 


A  plan  of  a  proposed  dan  ar.d  tho  rosorvoir  formed  by  it  is  shewn 
on  Plat*  IV*  The  dan  indicated  will  inpound  approximately  69*000,000  gallons 
of  water.  This  is  about  oqual  to  tha  estimated  minimum  storage  required. 

Sins 3  tho  minimum  storage  required  was  based  or.  a  duration  of  tino  whon  tho 
rainfall  is  loss  than  2-inchoc  per  month,  no  allcwaneo  has  bsen  ratio  for 
ovaperatien  from  tha  surface 3  of  tha  reservoirs,  because  thoro  would  be  • 
sufficient  flew  in  tho  stream  to  more  than  offset  tho  ovaporation  that  would 
occur. 


Tho  dam  indicated  on  Plata  I1/,  would  fcava  a  maximum  height  of  43 
feat,  with  a  froobcard  abovo  spillway  crost  of  7  feet.  Tha  spillway  would  ba 
50  faou  in  width,  measured  along  tho  cr.ntor  line  of  tha  dam.  Tilth  a  vddth 
of  50  feet  and  a  depth  of  6.5  foot  tho  spillway  would  be  capable,  of  parsing 
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Application  for  the  Construction  or  Reconstruction  of  a  Dam 

Application  is  hereby  made  to  the  Superintendent  of  Public  Works,  Albany,  N.  Y.,  in  compliance  with  the 
provisions  of  Section  948  of  the  Conservation  Law  (see  third  page  of  this  application)  for  the  approval  of  specifica¬ 
tions  and  detailed  drawings,  marked. .  ..... ..Village,  of  ~Brocton,....NeW.  Tork. !_ . .  ....  . . . . . . . . 

- - -  ._  Storage.  Reservoir  .Project _ _ ’. L— _ ' _ i _ 

herewith  submitted  for  the  a  dam  herein  described.  All  provisions  of  law  will  be  complied 

with  in  the  erection  of  the  proposed  dam.  It  is  intended  to  complete  the  work  covered  by  the  application  about 

I _ HQYeinbQr.J.>..19Sl _ :  '  ‘  : 

(D»u) 

1.  The  dam  will  be  on  .  Slippexy...Bock..Crfiftk _ —  flowing  into _ Xaka  Erie....... . . . in  the 


town  of - Portland - 


Z — County  of Chautauqua - 


and.ia..l46„.xai. .south ..from.. intersection. .oX..S.late.^Qu±a.  380...  and.  U Route  .20 _ 

(tilv*  txAct  distant*  and  direction  from  a  well. known  bridge,  dam,  village  main  croa-roada  or  mouUt  of  a  atream) 

2.  Location  of  dam  is  shown  on  the . '—Dunkirk _ 1 - quadrangle  of  the 


United  States  Geological  Survey.  '  '  1 "  . . .  ♦ 

3.  The  name  of  the  owner  is Village.  0.X  ..BXQCWa#.  ..NeVL  Xork _ 1 - 1 

4.  The  address  of  the  owner  is_.Y.illaga...Hall^...J3rOCton*_IteH.Xoi‘k - 

5.  The  dam  will  be  used  for -Storage .  .Reservoir,.-  Water-Supply  ..System - 

6.  Wiil  any  part  of  the  ^am  be  buiit  upon  or  its  pond  flood  any  State  lands?.  Mo  - . — • — 

.  S 

*7  ^  _ 1 _ I  - 1 _  *L. _ I  .1 _ •  ^  nt 


7.  The  watershed  above  the  proposed  dam  is . . 3-*lh _ _ _ _ — 

8.  The  proposed  dam  will  create  a  pond  area  at  the  spillcrest  elevation  of  16 

and  will  impound  .10,700,000 . — . -..cubic  feet  of  water. 


_ square  miles. 
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2.22  Location 

The  pumping  station  Is  located  a scut  400  feet 
off  the  highway  that  runs  along  the  east  shcre 
of  the  Lake,  and  about  40 C  feet  r.c rth  of  the 
north  end  of  the  Lake.  A  twelve  Inch  diameter 
cast  Iron  suction  pipe  extends  from  the  pumping 
station  out  Into  the  Lake  for  about  200  feet 
where  It  terminates  In  a  submerged  concrete 
Intake  box.  A  ten  Inch  diameter  cast  Iron 
discharge  line  extends  from  the  pumping  station 
parallel  with  the  Lake  Hoad,  a  distance  of  ahou*’ 
4800  feet  where  It  terminates  Ir  a  concrete 
chamber  on  the  east  fork  of  Sllprery  Rock  Creek. 
The  discharge  chamber  is  so  cons' ructed  as  to 
prevent  siphoning  from  Bear  lake  when  the  pump 
Is  not  running. 

2.2 3  Equipment 

The  pumping  station  consists  cf  a  concrete  pump 
pit  with  a  brick  superstructure  housing  one 
Falrbanks-tforse  ?50  g.p.m.  centrl f  igal  pumo. 

The  pump  Is  driven  by  1750  r.p.nr..,  10  h.p., 

1  phase,  60  cycle,  220  volt  mo4cr.  A  sparling 
vane  type  meter,  located  in  the  pumping  station, 
measures  and  records  the  amount  of  water  being 
drawn  from  the  Lake. 

2.24  Aeration 

Bear  Lake  Is  shallow  with  considerable  area  of 
low  swampy  land  surrounding  the  Lake  proper, 
with  the  result  that  the  water  of  the  Lake  Is 
high  In  organic  matter  and  deficient  In  oxygen, 
requiring  aeration  of  the  water  to  make  It  pot¬ 
able.  For  this  reason  the  water  pumped  from  the 
Lake  is  discharged  Into  Slippery  Rock  Creek  about 
0.9  miles  above  the  RlsJ  ,  Reservoir  Instead  of 
'  being  piped  to  the  effluent  line  of  the  Rlsley 
Reservoir. 

3 . 0  Storage  Facilities 

3.1  Rlsley  Reservoir 

The  Rlsley  Reservoir  Is  located  on  the  east  branch  of 
Slippery  Hock  Creek  about  1700  feet  above  the  con¬ 
fluence  of  the  south  fork  and  east  fork  of  the  Creek. 
This  point  If  about  1400  feet  east  of  the  Burr  Reser¬ 
voir.  The  reservoir  is  formed  by  a  dam  built  across 
the  valley  of  the  stream.  The  dam  is  of  earth  with 
a  concrete  core  wall  and  concrete  spillway.  The  earth 
embankment  and  core  wall  is  225  feet  in  length  and  3? 
feet  in  height  measured  from  the  low  point  in  the 
valley  to  the  top  of  the  dam.  The  spillway  is  on 
the  south  end  of  the  dam.  It  Is  50  feet  In  width, 


along  the  cer.'.erlln*  of  *  We  ia?..  .  he  spillway 

discharges  lrtc  the  creek  aror>-xl m*  oly  2C0 
feet  below  the  toe  of  the  darn.  :  v>  dam  im¬ 
pounds  a  reservoir  o'*  1F.1  acre:  *'*h  the  waker 
at  crest  elevation  933.0  a"!  mu;  a  T.axlrirr, 
storage  capacity  cf  Pit  jllllcr  gallons.  With 
a  draft  of  13  fee*,  or  a-  elevi.t  1  ■*  920.0,  trie 
surface  area  at  the  reserve l r  1*  reduced  r.c  P.5 
acres  and  stores  2{l  millier:  waller r. 

^ . 0  Supply  Flpe  Lines  and  Pumping  Station 

**,1  Rlsley  Reservoir  and  rurr  Reservoir 

The  pipe  lines  are  so  connected  that  wu*er  from  the 
Rlsley  Reservoir  can  be  fed  into  th*  ba-r  Reservoir, 
then  from  the  Eurr  Reservoir  to  the  Hl’ratlon  Flart, 
or  It  can  be  fed  directly  to  the  Filtration  Flar.t 
from  either  the  Eurr  or  Rlsley  Reservoirs.  The  rormal 
pool  level  of  the  Rlsley  Reservoir  Is  52  feet  higher 
than  normal  pool  level  cf  the  Eurr  Reservoir,  and  the 
Burr  Reservoir  Is  2?  feet  higher  tha..  the  operating 
level  of  the  Filtration  Flant,  There  is  approximately 
l^CO  linear  feet  of  eight  Inch  diameter  ''ast  Iron  pipe 
connecting  the  Rlsley  Reservoir  Into  the  outlet  piping 
from  the  Eurr  Reservoir,  and  2600  linear  feet  of  ten 
Inch  diameter  and  560  feet  of  twelve  inch  diameter 
cast  Iron  pipe  conducting  the  water  from  the  Burr 
Reservoir  to  the  Filtration  Plant, 

h%2  New  Reservoir 

Water  from  the  new  reservoir  is  supplied  from  a 
pumping  station  located  at  the  toe  of  the  dam.  *:wo 
pumps,  one  rated  at  10  h.p.  and  the  other  at  7i  h.p., 
lift  the  water  from  elevation  #95  to  the  filter 
plant  at  elevation  9^5  against  a  head  of  50  feet. 

Pump  capacities  are  as  follows;  7i  h.p.  rated  at 
720,000  gallon  per  day  and  the  10  h.p.  rated  at 
1,000,000  gallon  per  day.  The  water  Is  conducted 
from  the  reservoir  to  the  pumping  station  thru  a  ten 
inch  cast  Iron  suction  pipe.  Then  it  is  pumped  into 
the  existing  ten  Inch  cast  iron  line  from  3urr  Reser¬ 
voir  to  a  twelve  Inch  cast  Iron  line  at  the  toe  of  the 
hill  below  the  filter  plant.  The  twelve  inch  cast 
iron  pipe  then  conducts  the  water  up  the  embankment 
to  the  Filter  Plant, 

Village  Supply  Pipe 

The  supply  main  from  the  Filtration  Plant  to  the 
Village  is  a  twelve  inch  diameter  cast  iron  pipe. 

The  distance  from  the  Plant  to  the  center  of  the 
Village  is  about  1.8  miles. 


APPENDIX  F 


DRAWINGS 


TOPOGRAPHIC  MAP 
BROCTON  RESERVOIR 
I.D.  NO.  N.Y.  785 


*  '  .  »  '  **  •■'■*'  ^  ’  '•  ’  l'(  '  '*  /<•>■  ,  »'  .'  '*/’■{''  "'*<■* '^•,^„yt.^-, 


PROFILE  of  PIPE  LINE, 
ROADWAY  &  DETAILS 


KMI  A»  S  AO  if /» 


^r-r* 


! 


4f-J' 


/faWK  iMlVHf  Gw* 


